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(57) A safety arrangement incorporating a lifting unit 
(1) to be located beneath the rear part of the hood or 
bonnet in a motor vehicle to lift the rear part of the hood 
or bonnet in the event an accident should arise. The lift- 
ing unit incorporates an outer cylinder (2) and a tele- 
scopic inner element (3). The lifting unit is held in posi- 
tion by a deformable mounting bracket (5). The deform- 
able mounting (5) incorporates an initially planar region 
(6) to which the lifting unit (1) is connected. The planar 
region (6) is associated with two mounting lugs (8, 9) by 
means of which the bracket is secured in position. 

On deployment of the lifting element momentum in- 
itially imparted to the inner element (3) is transferred, by 
the outer cylinder (2) to the planar region (6) of the 
mounting bracket (5) which then becomes defomned 
thus increasing the amount of "lift" achieved. 
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Description 

[0001] THE PRESENT INVENTION relates to a safe- 
ty arrangement and more particularly relates to a safety 
arrangement provided in a motor vehicle adapted to lift 
the rear part of the hood or bonnet of the vehicle in re- 
sponse to an impact or accident situation involving a pe- 
destrian. 

[0002] It has been proposed to provide a safety ar- 
rangement adapted to raise the rear part of the hood or 
bonnet of the motor vehicle in the event that an accident 
should occur in which a pedestrian is involved. The rea- 
son for lifting the rear part of the hood or bonnet is that, 
with the rear part of the hood or bonnet lifted, the entire 
bonnet is spaced from the underlying engine. The hood 
or bonnet may thus deform, whilst decelerating the body 
or head of the pedestrian, thus giving the head or body 
of the pedestrian a relatively slow deceleration. If the 
hood or bonnet were not lifted, and if the hood or bonnet 
deformed downwardly by even a short distance due to 
an impact with a pedestrian, that downward movement 
would soon terminate when the underside of the hood 
or bonnet impacted with the underlying engine. Thus the 
pedestrian would be decelerated very rapidly, possibly 
with fatal consequences. 

[0003] Various proposals have been put forward as to 
mechanisms to achieve this objective, but it has been 
found difficult to provide a mechanism dimensioned to 
be located beneath the hood or bonnet, but which is ca- 
pable of providing a sufficient degree of lift. 
[0004] The present invention seelcs to provide an im- 
proved safety arrangement. 

[0005] According to this invention there is provided a 
safety arrangement, the safety arrangement incorporat- 
ing a lifting unit, the lifting unit including a first element 
to be mounted in position in a motor vehicle and a sec- 
ond element, movable to a predetermined limited extent 
relative to the first element to increase the overall length 
of the lifting unit, wherein one of said elements associ- 
ated with a deformable member to be operatively posi- 
tioned between the said one of the elements and part of 
the vehicle so that, in use, when the second element 
effects a movement to said limited extent momentum is 
applied to the deformable member to deform the mem- 
ber to increase the overall length of the lifting unit. 
[0006] Preferably the first element is engaged by a 
mounting bracket to mount the unit in position, the 
mounting bracket being the deformable element and be- 
ing formed at least partly of a deformable material such 
that, in use, the momentum causes the mounting brack- 
et to deform. 

[0007] Conveniently the mounting bracket is formed 
of a deformable metal and includes an initially planar 
region to which the first element is fixed and two lugs at 
opposed ends of that planar region, the lugs being pro- 
vided with mounting apertures or recesses to mount the 
bracket in position, part of the mounting bracket adja- 
cent the lugs being deformable. 



[0008] Advantageously the mounting bracket has an 
initial planar portion of generally rectangular form, the 
lugs being provided at opposed ends of the rectangular 
planar portion and folded to lie under the rectangular 
5 planar portion, parts of the rectangular planar portion 
overlying the lugs being cut-away to provided access to 
the mounting apertures or recesses provided in the lugs. 
[0009] Alternatively the deformable member is 
mounted to the movable element, between the movable 
element and a cap, there being a co-operating unit to 
be mounted on the vehicle, the cap and co-operating 
unit being engageable on actuation of the safety ar- 
rangement. 

[0010] Conveniently the deformable element is in the 
form of a cup-shaped element, the side-wall of the cup- 
shaped element being a deformable side-wall. 
[001 1 ] In some embodiments of the invention the first 
element is an outer cylinder and the second element is 
a piston element movable relative to the cylinder. 
[001 2] Preferably the second element may tilt relative 
t the first element when the second element has moved 
relative to the first element. 

[001 3] In other embodiments of the invention the sec- 
ond element is connected to the first element by means 
of an inflatable sleeve. 

[0014] Alternatively the second element is connected 
to the first element by means of an inflatable bellows. 
[0015] According to another aspect of this invention 
there is provided a safety arrangement, the safety ar- 
rangement incorporating a lifting unit, the lifting unit in- 
corporating a first element engaged by a mounting 
bracket to mount the unit in position and a second ele- 
ment moveable with respect to the first element to in- 
crease the length of the unit so as to lift part of the hood 
or bonnet, there being an arrangement to move the sec- 
ond element relative to the first element, to project from 
the first element in response to an accident situation, 
the mounting bracket being formed at least partly of a 
deformable material such that in use, when the second 
element moves relative to the first element the momen- 
tum of the second element is transmitted to the first el- 
ement causing the mounting bracket to deform. 
[0016] Preferably the mounting bracket is formed of 
deformable metal and includes an initially planar region 
to which the first element is fixed and two lugs at op- 
posed ends of the planar region, the lugs being provided 
with mounting apertures or recesses to mount the brack- 
et in position, part of the mounting bracket adjacent the 
lugs being deformable. 

[0017] Conveniently the mounting element has an in- 
itial planar portion of generally rectangular form, the lugs 
being provided at opposed ends of the rectangular pla- 
nar portion and being folded to lie under the rectangular 
planar portion, parts of the rectangular planar portion 
overlying the lugs being cut away to provide access to 
the mounting apertures or recesses provided in the lugs. 
[0018] Advantageously the first element is an outer 
cylinder and the second element is a piston element 
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moveable relative tot he cylinder. 
[001 9] I n one ennbodinnent the piston elennent is a tu- 
bular piston. 

[0020] Preferably the mounting bracket is provided at 
the bottom of the outer cylinder. 
[0021] Conveniently the mounting bracket is provided 
at the top of the outer cylinder. 

[0022] In one embodiment the lower end of the outer 
cylinder is provided with a gas generator housing, the 
gas generator housing having an inner guide tube ex- 
tending upwardly within the outer cylinder, there being 
a tubular piston surrounding the guide tube and located 
within the outer cylinder. 

[0023] Preferably the second element may tilt relative 
to the first element when the second element projects 
from the outer element. 

[0024] Conveniently the arrangement to move the 
second element includes a gas generatorto be actuated 
in response to an accident situation. 
[0025] In order that the invention may be more readily 
understood, and so that further features thereof may be 
appreciated, the invention will now be described, by way 
of example, with reference to the accompanying draw- 
ings in which: 

FIGURE 1 is a perspective view of lifting unit for use 
in a safety arrangement in accordance with the in- 
vention in an initial condition, 

FIGURE 2 is a view corresponding to Figure 1 
showing the unit during deployment thereof, 

FIGURE 3 is a view corresponding to Figure 2 illus- 
trating the unit when fully deployed, 

FIGURE 4 is a perspective view of the mounting 
bracket used in the embodiments of Figures 1 to 3, 



FIGURE 11 is a view corresponding to Figure 8 
showing the arrangement of that Figure in a final 
condition, 

5 FIGURE 12 is a part sectional, part elevational view 

illustrating a further embodiment of the invention 
prior to use, 

FIGURE 13 is a view corresponding to Figure 12 
10 illustrating the embodiment at an intermediate 
stage during use, 

FIGURE 14 is a view corresponding to Figure 13 
illustrating the embodiment at a final stage during 
15 use, 

FIGURE 1 5 is a part sectional, part elevational view 
of yet a further embodiment of the invention prior to 
use, 

20 

FIGURE 16 is a view corresponding to Figure 15 
showing the embodiment at an intermediate stage 
during use, 

25 FIGURE 17 is view corresponding to Figure 16 
showing the embodiment at a final stage during use, 

FIGURE 1 8 is a part sectional, part elevational view 
of yet another embodiment of the invention prior to 
30 use, 

FIGURE 19 is a view corresponding to Figure 18 
illustrating the embodiment at an intemnediate 
stage during use, and 

35 

FIGURE 20 is a view corresponding to Figure 19 
illustrating the embodiment at a final stage during 
use. 

[0026] Referring initially to Figure 1 of the accompa- 
nying drawings a lifting unit 1 is illustrated, the lifting unit 
comprising a first element in the form of an outer cylinder 

2 which telescopically receives an inner element 3 in the 
form of a piston which may be in the form of the second 
cylinder. The outer cylinder 2 is provided, at one end 
thereof, with a gas generator 4 adapted to generate gas 
in an appropriate accident situation. The inner element 

3 may move to a predetermined limited extent relative 
to the outer cylinder 2 when the gas generator 4 gener- 
ates gas. 

[0027] The lifting unit 1 is mounted in position by 

means of a mounting bracket 5, the mounting bracket 5 
being shown more clearly in Figures 4 to 7. The mount- 
ing bracket is operatively positioned between the outer 
cylinder 2 and the motor vehicle. 
[0028] The mounting bracket 5 is fomried of a sheet of 
material, for example sheet steel, which is plastically de- 
formable. The mounting bracket 5 has a main initially 



FIGURE 5 is an underneath view of the mounting 

bracket of Figure 4, 40 

FIGURE 6 is a side view of the mounting bracket of 

Figure 4, 

FIGU RE 7 is a top plan view of the mounting of Fig- 45 
ure 4, 

FIGU RE 8 is a sectional view of the alternative lifting 
unit for use in the invention using the mounting 
bracket of Figures 4 to 7, so 

FIGURE 9 is an enlarged view of part of the embod- 
iment of Figure 8 in an initial condition, 

FIGURE 10 is a view corresponding to Figure 9 55 
showing that part of the embodiment of Figure 8 in 
a subsequent position, 
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horizontal portion 6 provided witli a central aperture 7, 
the aperture 7 being adapted to engage part of the lifting 
unit 1 between the outer cylinder 2 and the gas gener- 
ator 4. The main planar region 6 is substantially rectan- 
gular, and at each end is provided with a folded tab 8, 
9, the tabs being folded inwardly to lie underneath the 
main planar region 6. Parts of the planar region 10, 11 
overlying the inwardly and underfolded tabs 8, 9 are cut 
away to reveal mounting apertures 12, 13 formed in the 
tabs. 

[0029] As can be observed in Figure 4, the sheet met- 
al, where the tabs 8, 9 are folded, it is not folded in a 
sharp crease, but instead is folded in a "roll" such as the 
roll 14. 

[0030] It is to be appreciated that the mounting brack- 
et 5 is initially mounted in position on the lifting unit 1 
with the aperture 7 receiving part of the outer cylinder 2 
in the region where the gas generator 4 is connected to 
the rest of the cylinder 2. Mounting bolts, such as the 
bolts 15, 16 as shown in Figure 1 pass through the cut- 
away regions 10, 11 and through the apertures 12, 13 
provided in the tabs 8, 9 to secure the mounting bracket 
5 to a motor vehicle. The lifting unit 1 can be mounted 
in position, for example, beneath the hood or bonnet of 
the vehicle. The upper part of the inner element 2 of the 
lifting unit 1 may be located immediately beneath the 
rear part of the hood or bonnet. 
[0031] In response to a signal from an appropriate 
sensor the gas generator 4 generates gas causing the 
inner element 3 of the lifting unit to rise, as shown in 
Figure2, with the inner element extending telescopically 
out of the outer cylinder 3 to a predetermined limited 
extent, so that the overall length (or in other words the 
overall height) of the lifting unit 1 increase. This will 
serve to lift the rear part of the hood or bonnet. However, 
as the inner element 3 moves so it gains momentum 
and, when the inner element 3 meets the limit of its 
movement relative to the cylinder 2, that momentum is 
imparted to the main cylinder2. The momentum causes 
the bracket 5 to deform plastically so that the initially 
planar portion 6 assumes a "bridge" or arched configu- 
ration, as shown most clearly in Figure 3. The central 
part of the planar region 6 is still planar, but the end 
parts, which define the cutaway regions 10, 11 are now 
inclined upwardly towards the central part of the planar 
region. The net result, of course, is that the entire outer 
cylinder 2 has been lifted slightly and thus the top of the 
inner element 3 has also been lifted slightly. Thus the 
effective overall length (or height) of the lifting unit has 
been increased. 

[0032] If a sufficient downward force is then applied 
to the hood or bonnet the mounting bracket 5 may be 
deformed, with the main cylinder moving downwardly, 
absorbing energy. 

[0033] Whilst in the embodiment described with refer- 
ence to Figure 1 to 7 the mounting bracket 5 is provided 
almost at the lowermost end of the lifting unit, in an al- 
ternative embodiment, as shown in Figure 8 to 12, the 



mounting bracket may be provided almost at the top of 
the lifting unit. 

[0034] Thus, referring to Figure 8, a mounting bracket 
5, of the type described above, is utilised to support the 

5 upper end of a first element in the form of an outer cyl- 
inder 20. The lower end of the outer cylinder 20 supports 
a housing 21 , the housing 21 defining a chamber 22 
which is dimensioned to receive a gas generator. A cap 
23 is provided to retain the gas generator in position. 

10 Formed integrally with the housing 21 is an inner guide 
tube 24 which extends axially upwardly within the cylin- 
der 20. The guide tube 24 terminates, at its upper end, 
with a gas outlet aperture 25. 

[0035] The guide tube 24 is received within the interior 
15 of a second element in the form of a tubular piston 26. 
The tubular piston 26 is of hollow cylindrical form. At its 
lowemnost end the outer wall of the cylindrical piston 26 
is provided with an annular piston head 27, the outer 
periphery of the piston head incorporating a resilient 
20 sealing ring 28, such that the piston head 27 is a sliding 
sealing fit within the outer cylinder 20. 
[0036] At its uppermost end the tubular piston 26 is 
sealed by an end plug 29. The plug 29 is provided with 
an upstanding lug 30 defining a horizontal aperture 31 . 
25 A pivot pin may be received through the aperture 31 and 
part of the hood or bonnet may be pivotally mounted on 
the pivot pin. 

[0037] The sealing plug 29 not only seals the upper 
end of the tubular piston 26, but also effectively seals 

30 the upper end of the outer cylinder 20, in a region where 
the wall ofthe cylinder is swaged inwardly to be received 
in the aperture 7 of the planar region 6 of the mounting 
bracket 5. Thus the plug 29 is held securely and firmly 
in position, ensuring that an adequate pivotal mounting 

35 is provided for the hood or bonnet. 

[0038] In response to an appropriate signal from a 
sensor of the gas generator will be actuated and gas will 
be guided through the inner guide tube 24 passing 
through the gas outlet aperture 25 into the interior of the 

40 hollowtubular piston 26. Consequently the piston 26 will 
move upwardly. As the tubular piston 26 begins to move 
so the upper sealing plug 29 moves away from the upper 
end of the outer cylinder 20, as shown in Figure 1 0, and 
the moving tubular piston 26 is then capable of tilting 

45 slightly from its initial substantially vertical position. 
[0039] The tubular piston 26 will continue to move ver- 
tically until the piston head 27 engages the inwardly 
swaged upper end of the outer cylinder20. This engage- 
ment defines a predetermined limit to the extent of 

50 movement of the tubular piston 26 relative to the outer 
cylinder 20. Thus the tubular piston 26 can move no fur- 
ther relative to the outer cylinder 20 but the momentum 
that was imparted to the tubular piston 26 by the gas will 
be transferred to the outer cylinder 20 and will cause the 

55 mounting bracket 5 to deform plastically, in the manner 
described above with reference to the embodiment of 
Figure 1 to 7. Thus, as can be seen from Figure 12, the 
entire outer cylinder 20 will rise slightly from its initial 
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position, meaning that tine sealing plug 29 will also be 
lifted by a small extra amount. Again the effective overall 
length (or height) of the lifting unit has been increased. 
[0040] The gas pressure is maintained in the outer 
cylinder by the engagement of the piston head 27 seal- 
ingly with the interior of the outer cylinder 20. However, 
due to the resilient nature of the sealing ring 28, there 
is a possibility that the axis of the tubular piston 26 may 
be slightly offset from the axis of the outer cylinder 20. 
This may facilitate the opening of the hood or bonnet 
since the hood or bonnet is effectively pivoting about the 
front latch which normally secures the hood or bonnet 
in the closed position, with the rear part of the hood or 
bonnet effecting a virtual pivotal movement. 
[0041] In this embodiment if the lug 30 and the plug 
29 is subjected to a very substantial downward force the 
brackets may re-deform back towards its initial position, 
again whilst absorbing energy. 

[0042] Whilst the invention has been described above 
with reference to embodiments in which the lifting unit 
is of a telescopic nature, having an outer cylinder and 
an inner element telescopically received within the outer 
cylinder, it is to be understood that the invention is not 
limited to lifting units of this particular type, and is appli- 
cable to lifting units which incorporate an inflatable 
sleeve or inflated bellows. 

[0043] Referring, for example, to Figures 12 to 14 in 
a further embodiment of the invention, a first element 40 
in the form of a base housing is provided. The first ele- 
ment defines a housing of cup-like form having a planar 
base wall 41 surrounded by a peripheral upstanding 
side-wall 42. The base wall 41 carries, at a central po- 
sition, a gas generator 43 which extends upwardly into 
the cup-like housing 40. The peripheral side-wall 42 has 
an enlarged upper lip 44 which defines a recess 45. Re- 
tained within the recess 45 is a bead 46 provided at one 
end of a conical inflatable sleeve 47 that may be formed 
of fabric similar to that, for example, used in the manu- 
facture of an air-bag. 

[0044] A second element 48 is provided, the second 
element 48 being a movable element, which is movable, 
to a predetermined limited extent, relative to the first el- 
ement 40. The movable element48 has a cylindrical out- 
er side-wall 49 of lesser diameter than the peripheral 
side-wall 42. Formed on the exterior of the side-wall 49 
is a radially outwardly directed projection 50 which de- 
fines a recess 51. Retained within the recess 51 is a 
bead 52 provided at the other end of the sleeve 47. Con- 
tained within the cylindrical wall 49, at the lower end of 
the cylindrical wall, is a bell-shaped insert 53, configured 
to overlie part of the gas generator 43 when the movable 
element is in a first position, as shown in Figure 12, in 
which the movable element 48 is contained substantially 
within the cup-like housing 40. The mouth of the bell- 
shaped insert 53 is secured to the inner part of the cy- 
lindrical wall 49. 

[0045] The upper-most part of the bell-shaped insert 
53 is provided with an upwardly extending projection 54. 



Connected to the projection 54 is a circular base 55 of 
a deformable cup-like element 56, the element 56 hav- 
ing a deformable side-wall 57 which, in an initial condi- 
tion as shown in Figure 12, is deformed to form sinuous 
5 or bellows-like folds. The deformable element 56 has 
the upper part of the side-wall 57 thereof connected, by 
means of a connecting clip 58, to a closure cap 59 which 
initially closes the cup-like housing. The closure cap 59 
thus has a depending side-wall 60, the depending side- 
wall 60 terminating with an enlarged lip 61 which is a 
snap-fitting over the radial projection 44 provided on the 
side-wall 42 of the first element 40. The cap 59 is pro- 
vided with an upper part 62 defining a central depressed 
region 63. 

[0046] The lifting unit, as so far described, is to be 
mounted in a motor vehicle beneath the hood or bonnet 
of the vehicle. The first element 40 may be received 
within an appropriate recess provided for that purpose 
within the motor vehicle. A co-operating unit 64 is pro- 
vided to be mounted on the hood or bonnet. The co- 
operating unit comprises a housing 65 which contains 
a depending pin 66, the pin 66 being co-aligned with the 
depressed region 63 provided in the upper part 62 of the 
cap 59. 

[0047] It is to be appreciated that in the initial condition 
of the lifting unit, the lifting unit is located beneath the 
co-operating unit 64 and spaced therefrom. 
[0048] When the lifting unit is deployed gas is gener- 
ated by the gas generator 43 and is injected into the 
interior of the bell-like insert 53 contained within the cy- 
lindrical wall 49 of the movable element 48. The mova- 
ble element 48 thus moves upwardly, moving the inflat- 
able sleeve 47 from an initial folded condition, in which 
the folds of the sleeve lie between the cylindrical outer 
wall of the movable element 48 and the peripheral side- 
wall 42 of the first element 40, to an extended position 
in which the movable element 48 is moved to a prede- 
termined limited extent above the first element 40. 
[0049] In the initial instance of this movement the cap 
62 is moved upwardly to engage with the depending pin 
66 of the co-operating element 64. A firm frictional en- 
gagement between the cap 62 and the pin 66 is effected. 
The deformable element 56 is now operatively connect- 
ed to the motor vehicle. 

[0050] During continued movement the movable ele- 
ment 48, together with the cap 62 move upwardly at the 
same speed, until the limit of movement of the movable 
element relative to the first element 40 is achieved when 
the sleeve 47 becomes taut as shown in Figure 1 3. 
[0051] Movement of the movable element 48 is thus 
terminated but, due to momentum, the cover 62 and the 
co-operating unit 64 (which is secured to the hood or 
bonnet of the motor vehicle), continue to move upward- 
ly, plastically deforming the side-wall 57 of the deform- 
able cup-like element 56. Thus the cap 62 moves further 
upwardly, as shown in Figure 14, relative to the movable 
element 48, effectively increasing the overall length 
(height) of the lifting unit. If a very severe downward 
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force is appliedtothe hood orbonnetwhilstthe inflatable 
sleeve 47 remains inflated, the defornnable side-wall 57 
may further deform, lowering the hood or bonnet, and 
absorbing energy. 

[0052] Figures 1 5 to 17 illustrate yet another embod- 
iment of the invention, but in this embodiment the lifting 
unit incorporates a bellows. The bellows may be of fabric 
or may be of plastically deformable metal. In this em- 
bodiment a mounting bracl<et, equivalent to the mount- 
ing bracket 5 is utilised. 

[0053] Referring to the figures a lifting unit comprises 
a first fixed element 70. The first fixed element 70 has 
a cylindrical side-wall 71 defining an inner chamber, and 
a base 72, the base carrying a gas generator 73 which 
projects into the inner chamber. The first element 70 is 
mounted, by means of a mounting bracket 74 in position 
in a motor vehicle. The mounting bracket 74 is directly 
equivalent to the mounting bracket 5 described above 
and will not be re-described here. The bracket 74 is op- 
eratively positioned between the fixed element 70 and 
the motor vehicle. 

[0054] Surrounding the cylindrical wall 71 is a cylin- 
drical bellows 75. The bellows may be formed of fabric 
or may be formed of metal. The lower end of the bellows 
is sealed 76 to the outer part of the cylindrical wall 71 . 
The upper end of the bellows 75 is connected to a mov- 
able element 77 in theform of a substantially planar disc. 
The planar disc 77 initially rests on top of the cylindrical 
side-wall 71 . The disc 77 is provided with an upwardly 
extending centrally located pin 78. The pin is configured 
to mate engagingly with a co-operating element 79 to 
be mounted on part of a motor vehicle immediately 
above the described lifter unit. 

[0055] On actuation of the gas generator gas is eject- 
ed into the cavity within the cylindrical side-wall 71 . The 
gas serves to lift the movable element 77 upwardly 
bringing the pin 78 into engagement with the co-operat- 
ing element 79, whilst simultaneously beginning to ex- 
pand the bellows 75. The bellows will effect a predeter- 
mined limited movement, and when the bellows have 
expanded to their maximum extent, the illustrated em- 
bodiment will have the condition illustrated in Figure 16. 
On reaching this condition momentum present within 
the system will be applied to the bracket 74, and the 
bracket will deform upwardly, thus increasing the effec- 
tive overall length or overall height of the lifting unit, the 
bracket 74 finally having the condition shown in Figure 
17. 

[0056] Should a severe downward force be applied to 
the hood or bonnet the bracket 74 would be able to move 
downwardly, whilst absorbing energy. 
[0057] The embodiment of Figures 1 8 to 20 is similar, 
in some respects, to the embodiment of Figures 12 to 
14 and is similar, in some respects, to the embodiment 
of Figures 15 to 17. 

[0058] Referring to the figures, a first fixed element 80 

is provided, the element defining a cylindrical side-wall 
81 and a base 82. The base 82 carries a gas generator 



83 which projects upwardly into a cavity defined by the 
side-wall 81 . The first element 80 is intended to be fixed 
in position within a motor vehicle and may be received 
within a mounting cup 84 which, itself, can be secured 

5 to the vehicle. 

[0059] A bellows 85, which may be of fabric, or which 
may be of metal, surrounds the cylindrical side-wall 81 , 
the lower end of the bellows being sealed, by a seal 86 
to a lower part of the cylindrical side-wall 81 . 

10 [0060] The bellows 85 extend upwardly above the cy- 
lindrical side-wall 81 , surrounding a second movable el- 
ement 86 which is of cup-like form having a base 87 and 
a side-wall 88. The upper-most part of the bellows is 
sealed by means of a seal 89 to part of the side-wall 88. 

15 [0061] A central part of the base of the movable ele- 
ment 86 is provided with an upstanding projection 90. 
The projection 90 engages the base 91 of a cup-shaped 
deformable element 92, the deformable element 92 hav- 
ing a deformable side-wall 93 which is shown initially in 

20 a concertina folded condition. The folded side-wall 93 is 
connected, by means of a connecting clip 94 to a cov- 
ering cap 95, the covering cap 95 having a planar upper 
part 96 surrounded by a depending side-wall 97, the de- 
pending side-wall 97 having, at its lower end, a bead 98 

25 which forms a snap-fastening with a recess provided for 
that purpose on the side-wall 86 of the second movable 
element. 

[0062] The cap is provided with a central depressed 
region 99 which is to receive a pin 1 00 of a co-operating 

30 element 1 01 , similar to that of Figure 12. 

[0063] On actuation of the lifting unit shown in Figure 
1 8 gas from the gas generator is injected into the cavity 
defmed by the side-wall 81 , causing the movable ele- 
ment 86 to be moved upwardly, extending the bellows 

35 85. The movable element 86 will move upwardly to the 
limit of movement defined by the bellows. When the bel- 
lows prevent further upward movement of the movable 
element 86, due to momentum the deformable side-wall 
93 of the deformable element 92 will deform, permitting 

40 the co-operating unit 101 to move further upwardly to 
the position shown in Figure 20. Again the deformable 
element may be defomned downwardly if a sufficiently 
large force is applied to the hood or bonnet lifted by the 
lifting unit. 

45 [0064] In the present Specification "comprises" 
means "includes or consists of" and "comprising" means 
"including or consisting of". 

[0065] The features disclosed in the foregoing de- 
scription, or the following Claims, or the accompanying 

50 drawings, expressed in their specific forms or in terms 
of a means for performing the disclosed function, or a 
method or process for attaining the disclosed result, as 
appropriate, may, separately, or in any combination of 
such features, be utilised for realising the invention in 

55 diverse forms thereof. 
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Claims 

1. A safety arrangement, the safety arrangement in- 
corporating a lifting unit, tlie lifting unit including a 
first element to be mounted in position in a motor 
veliicle and a second element, movable to a prede- 
termined limited extent relative to the first element 
to increase the overall length of the lifting unit, 
wherein one of said elements associated with a de- 
formable member to be operatively positioned be- 
tween the said one of the elements and part of the 
vehicle so that, in use, when the second element 
effects a movement to said limited extent momen- 
tum is applied to the deformable member to deform 
the member to increase the overall length of the lift- 
ing unit. 

2. A safety arrangement according to Claim 1 wherein 
the first element is engaged by a mounting bracket 
to mount the unit in position, the mounting bracket 
being the deformable element and being formed at 
least partly of a deformable material such that, in 
use, the momentum causes the mounting bracket 
to deform. 

3. An arrangement according to Claim 2 wherein the 
mounting bracket is formed of a deformable metal 
and includes an initially planar region to which the 
first element is fixed and two lugs at opposed ends 
of that planar region, the lugs being provided with 
mounting apertures or recesses to mount the brack- 
et in position, part of the mounting bracket adjacent 
the lugs being deformable. 

4. An arrangement according to Claim 3 wherein the 
mounting bracket has an initial planar portion of 
generally rectangular form, the lugs being provided 
at opposed ends of the rectangular planar portion 
and folded to lie under the rectangular planar por- 
tion, parts of the rectangular planar portion overly- 
ing the lugs being cut-away to provided access to 
the mounting apertures or recesses provided in the 
lugs. 

5. A safety arrangement according to Claim 1 wherein 
the deformable member is mounted to the movable 
element, between the movable element and a cap, 
there being a co-operating unit to be mounted on 
the vehicle, the cap and co-operating unit being en- 
gageable on actuation of the safety arrangement. 

6. A safety arrangement according to Claim 5 wherein 
the deformable element is in the form of a cup- 
shaped element, the side-wall of the cup-shaped el- 
ement being a deformable side-wall. 

7. An arrangement according to any one of the pre- 
ceding Claims wherein the first element is an outer 



cylinder and the second element is a piston element 
movable relative to the cylinder. 

8. An arrangement according to Claim 7 wherein the 

5 second element may tilt relative to the first element 

when the second element has moved relative to the 
first element. 

9. An arrangement according to any one of Claims 1 

10 to 6 wherein the second element is connected to 
the first element by means of an inflatable sleeve. 

10. An arrangement according to any one of Claims 1 
to 6 wherein the second element is connected to 

15 the first element by means of an Inflatable bellows. 

11. A safety arrangement, the safety arrangement in- 
corporating a lifting unit, the lifting unit incorporating 
a first element engaged by a mounting bracket to 

20 mount the unit in position and a second element 
moveable with respect to the first element to in- 
crease the length of the unit so as to lift part of the 
hood or bonnet, there being an arrangement to 
move the second element relative to the first ele- 

25 ment, to project from the first element in response 
to an accident situation, the mounting bracket being 
formed at least partly of a deformable material such 
that in use, when the second element moves rela- 
tive to the first element the momentum of the sec- 

30 ond element is transmitted to the first element caus- 
ing the mounting bracket to deform. 
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